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¥r t^Sl 5\3-S=, TIMS ^ ^ ^1 ^ 7ll 0 lH AlJrcHl i^^l 

S^S7l- TIME 2|H Sfrfe- *)H j^oj. ^ jg}^ ^*Hr 

^iHl-ei^, JL^«y- ^3 ZL^U# <^^ofl oflui^l* ^*fl^fe ^-H^H^ sis, £ 
£ 4 
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^3 7flolB7> ^-§-5]^ i^^l i^*Rr <?l*m 3 S{ Inverter 

circuit including switching device to be driven by high voltage intrgrated circuit} 

£ 1-& #Efl^ 91*}*-] 5\3.2] H <« M-Bj-ifl S]5.£olrf. 

£ 2^ £ IS] ji^ ^3 °m Al^^- sfl*] ^ Hfl*l z}-z}- 

£ 3axr *efl^ Sl^B] 35.<3] sfl^l <a ^^-^ 5L&<& ^3 5)S.^ 

0 ^*r ^ 7fl°lB « r °1#^ B^^l^Blo| ^ 5 j| E ^ ^.g. ^o] ajjt sj-tf^ o-|cf. 

5L 3b^r ^2fl^ olB]Ei 2)5.^ sfl ^ £ ^#o] ^-^^^o. ^ o.^ -,^<g ^ 3^ 

1^ ^HH u^l*^ B^^l^E^ j^E) ufE}vfl ^.o] Aljr s).^ £ olcf. 

£ 4±r ^*§°\) n}^ oit^E^ s]S# M-Efvfl JiO] s) S£ olcf. 

£ 5tt £ 42] ^o] 7>^1 ^ ZLofl IXj-S. -7]- ^j-^ ^ifl 

£ 7£r £ 6^ f-7> ^Sl^o] € ^.H i^^l 2)-^^- u^Efufl Al^ S)-^£olcf. 

£ 8^ i 4^1 ol«lE^ Sj^ofl^ 3,71 ^-g; ^^*>7l ^*>c^ u)-El-vfl ^o] ^JiLJE 
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3)3.^ ^ ;g<£ TfloiH «H#eJ- H^^l^E-l^ q-Ej-ifl n<y a]s 4 

Ei ^» q-Efifl ais. 

£ 10a ifl^l £ 10c S. 5^1 B ^nfl^ ^o] ^-g-^J ^o\] tcf-g. oi^b) 3 

S<*JM A^S. 53 ^ 7fl°lB H}olf2} H^l^E^ ^sJjBl ^^-O] nj-S. J7 

^ 5\S.°) t£7\ 7flo]H wV^|#^ H^l^E^ ^^E^ #^--1- q-Ej-tfl a. 

£ 11a ifl*l £ llc-fer 5. AS] Mj^ofl o)-^- ^tHEi aj3.<>1M ^ ^4 ^ * 

TlMH. W>^#E> B^^liEi^ ^?3]Ei t^sH uj-^. 5L&<& ^ ^ 

^ H<£ TlMB W>^»1#H1- H^l^o] ^ 5 Jj E ^ ^o] Ajjr s^tr^oltf. 

£ 12a^r £ l£\ ^efi£) <&\3)tf ^<*l 71HH. y}°l#E}- H^^l^E^ ^ajEi-oflnl 

Ei €^Ei #-ff- ^ oflEi^l q-EHfl ^.o] S}-^£olcf. 
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£ 12b^ £ 52] B ^Efl^ t^^l *W ^N^l sl^.^ ^ 7fl 

£ 13axr £ 1^ ^Efl^ 7flo]H W>ol^5^ H^^liE^ ^^Bl 

£ 13b^ £ 1^ ^2fl^ ^ *H HP| 7\)o)^ n}o}s.s]- H^^l^B^ Sg^E] ^i^- 

o] tSsHl 4^ 5§B_fl^ q-E^ ^.O] A]Jr S^JEOjc}.. 

£ 14a^ £ 5^] B ^m^] ^-g-^ i^tgofl rcf^. 0}^ ?fl 

°1H H^^l^B^ 2j3fl E ^ tg^dl ^ ^eJjE^I #ff-» i+E)-^ A]Jr 3}-^ 

£ 15aTr £ 52] B ^Bfl^ <y^^ >i°l ^ofl <y^| ^ 3}^<i) Til 

olH fV°l*e} H^^l^Ei o] ^ej]Ei o^g. ^.s cnm^j ^Aj-g- L^vfl ^.o] 

£ 15bfe £ 52] B i3o] ^-g-^ £ 4^1 t^<Hl 

Tlloje *V°1#E|- H^*1^E^ ^l^-o) ^^.oj] nf^ dv/dt!" JiL*] ZLHfl^ol 
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£ 16aTr 53] C ^-S^i ^ofl Sl*^ Sl^H ^ 

dv/dt ^]^7> ^€ nfl^ ^ ^ i^^l 4^^- i4*=H jt±<£] s)-^£olc]-. 

£ 16t>TT £ 1^ ^Bfl^l ^ dv/dt ^H7> ^€ *fl^ € £r 

£ 17a^ £ 5^ C ^Bflo} ^H]^^ ^O] -S- ^o\] VtyS. C]B]TB.] 3\3_$>] 

£ 17tKr £ 5^ C ^Bfl^ o^o^ Qo] ^-g-S} .M. ^ofl 4^- o]H]Ei 3^ 

^J\B\ ^i^-S i^E^-tfl iL°l A] Jl sj-^£o]cf. 

5. 18a^r £ 5^ C ^Efl^ oj^^ ^^-^ ^ofl ^ s\^3] 

£ 18b^r £ 5^1 C ^^3] ^o] ^-§-5} i£^ofl 4^ ^a)^ 
^EflEi Uj-^ ^.ol AlJl jx|.^ £ olcf. 

£ 19a^r £ 53] C ^Bfl£] <y 3X]o^ ^o] *-g-^ ^-^dl 14s. o|^ E ^ ^^o) oi^ci 
^ iS^ #$.6\) ^ ofluj^] ^-g- ufEfvfl ^.o] HEflsolc)-. 

£ s. 53] c ^Bfl^ ^o] ^-g-si ^. ^-x^oii sj^^i ^^ci 

^ A i.3] ^S)-ofl tq-^- dv/dt 1- M-Bj-tfl 
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.£ 20a £ 52] B ^Bfl^ ^ol^ ^-g-^ £ ^ofl rcf-g- o]^ E ^ sj^oj ojs^ 

-£ 20b^r £ 5^ B ^Efl^] <y^c}i ^o] ^-g-^ wV^ofl ufa oj^ol 
o] ^EjlEi X^-fr q-EHj ^.Ol Ajjr 34^£ol^. 

£ 21a^r S. 551 B <y ^-§-^ 4^- oI^e] 5)3.9) o]^^ 

£ 21b^r £ 5^ B ^Hflo^ ^ol^ ^ol a. ^ofl trfs. c]^^ ^o] oi^oj 

^ €^ ^sHl ^ € ^ 2i^°\}*\°) Til °1H H^I^e] 

^ ^^-1- l^EHfl iLO] Als 2|-^£0|cf. 

£ 22a^r S. 5^ B ^Efl^ ojs]^ ^-g-€ t 1 ^] Sl^E] s]S,2] <£&\i£ 

^ *£$\ IgSHl n}^ H ^lM^l M-E}vH a. 61 ZLSfl^olcf. 

£ 22b^r S. 55] B ^gBflo] ^-2}^ >io] ^-g-Sl ofl vt^S. ol^Ei ^^^^ 

Q$) igaH tym. dv/dt» ^Bfvfl ^.oj ziefl^olrf. 

£ 23£- Hf^l 4^ °Jttl^ He^H-r&H ^-f^l S]S ^ 

5. 24a^r ^efl^ ^JtH&l 35.3} zLehgrJEL-^B ^ofl^ s>) 01^^ AjjrS!}. ^^i e ^ ^ 
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£ 24bTr l^^l ccf^ $3.2] ZL^ = -^H ^^H^l <^ ^ ^IJLSJ- ^ 

<41> o]B]B\ ^} 33 7IHH7} ^ 

<42> 7 >^1 £-<>HH2:*r rflef 3.7kW ol§>^ 7-1 ^ IGBT( Insulated Gate Bipolar 

Transistor) ^E^ol S-^y]} o)^6\) r^e}-, o]^ ^a]a>^ ^ ^ 

EMKElectro Magnetic Interference) ^Hr^r^l ^t^r 3.7} ^ 

jl*^ ^3 s|S-(hvic; ^ oi-g--^ ^ <5jti_i5i-£i ^^^cf. ji^<y- 33 s)s 

(High Voltage Intrgrated Circuit; o)*} HVIC)^ A>-g-o.s. ^ls>^ , ^ ^ ^H^H^ 

<43> zle^uI. ^l^oj- ^Sf T^olH HeMt^ Hfl^^ ^ o] E ^ 

*1<£ 71^ IGBT^l 1^ ^^f^f #5-^5]^^ -f"*H ^^5] 

7} °l^r efl^l ^ SIS. ^ eH^M^!", 7IHB ^ 2]S 

^ ZL Sj-tlHl^*, IGBT ^^^1 ^ -^^r S£ ^1 ^Sfl <=>>7l^ ^ 
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£ l£r ^2fl^ <&V\&\ S]^S] <g ofl-g- M-E^tfl Jio] 5]5.£olcf. £ 2^ JE 1^ 

£ 1* ^*>^, >sfl^| ^^>cO IGBT(130)^ Tfl °1H #*H1tt ^1 7)1 ^%M(Rg) 
» ^f-*fl HVIC(llO)^ #^ ^>(o)7> <^^^nf. HIVC(llO)^ #^ 3>4(o)« -f-*lH^r TlMH 

^15l(H0)7> IGBT(130)^ i&*HI*r ^^l(Si)» ^«fl <^ DC-^H # 

iHW^ 7l3XjjAlEKl70)7l- <SI^4. IGBT(130)^1 &x}o\] 

^(d)^l^ ^> o]^El(L load )7V ^^i}. ol ^-(dHl^r <y^^^(L stray )l- ^ 

^BbM cfo] o_t=(i62) ^ ^^^(R shunt )^- ^ 7^71(163)^ ^3-° 

i^liS ^^H, HVIC(llO)^ ^H^i -¥-H^H^ ^>^1 ^E,(sHl:£ 

HVIC(110)fe ¥ 7flS] o^a cf7>l-(in ( c)# SW. ^ ^>(in)# ^-*1H^ 
#3(120)3.^3^ ^1S(IN)7> <g§m*}. <^ &xUc)m ^*lH^r 7^X^(151) 

3.^1 *$#s\t; ^^(Vcc)^ ^^^cf. HVIC(llO) ufl^S^ efl*i ^ i^(MOS)^ 

2]-** ^fl #*Kin)i^-3 ^Sjs]^ °m oflx] B^T^ ^(111) 

JIB oj^ xl^uKg. ofl^l H^T^ l-^-CllD-g: 

# ^1^1 (falling edge) -?~g-# ^ ^l3L7> nfl^l aIJl* -8-*H^cf. ofl 

*1 B^U l-^-(lll)ofl o^Sfl -fr^S]^ A]^^ BW112)» #*}| 7|MB #^ ^>(o)# **fl 

IGBT(Gi)^ TflolH #*H1 oi^^cf. 
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HVIC(llO)^ -r-H^H^ (bootstrap) ^ £| ^ nfl , "-e^ebs ^V^AS 

^15. 91^^ (151), ^-BiB^ *11M(152), -rBiB^ £}°l^-^-(153) ^ YBi 

^4*13(154)* if-^>^ ^^cf. 7^^(151)^, <d^-tb ^g-o], ^o. 

HVIC(llO)^ 2^ #31, ^ T-BiB^ 7^*1 ^sfl^tf. ^-Bi 

^^71(152)^ HVIC(llO)^ 2* r # -?-BiB^ ^^^^(154)^ #3*^8: y o v 

2*r# 2)^- ^«.o]l cfltb ^^l?Jc|-. *f e^ebw cfol^=(i53)^ 

IGBT(130)7> .2.= #ffloj Jl^-a-o.S.^-Bl HVIC(llO) ^>#^ JUfc^tK 

=L^\JL 7^^(154)^ HVIC(llO)^ 2^ HVIC(110)2] # 

7>#(b, S H 

ojsq- ^ Sis ^Hfl^ oi^e^ 2)Bi^ IGBTC130H sfl^l *H Vo l 

3^, HVIC(110)S^-Ei^ #^ ^l-(o)S^-E^ ^15:(H0)7]- ^H^e : |(120)S^-E^ *1H 

^lJL(IN)3f Jf^Ml S\JL, o]6]) ttj-El- IGBT(130)^ ifl^J &^°] o]J?Lo]x}x) cOrTfl 5} 

cf. ^ S. 2 (a)°fl JE^m ^ ^ ^1^(IN)7]- ^Bl-5l(120)S-?-El 

5L, 2fl*l ^ t^*>^ ^ t6<^H^ HVIC(llO) ^ ^*}(o)£-^]z\ ^ 

^•(HOtt, £ 2 (bW M-B]-\H Wp^r ^-ol ( ^51 ^ #Efl» -fi-*l*r*l til^^o. 

S- <0 Ji» lHH*]i=h zielZL Efl^l ^>*M t^*>^ t4<Msl HVIC(llO) #^ 

^>(o)s^sl #a ^IJlCHO)^, £ 2 (cHl «>sq- ^ol > £ a]^= iHW^l <%51 

^4=- Ais ^ ^^cf. 4^ IGBT(130)^ ( Efi*l ^ o. ^ 
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<49> £ 3a U £ 3bTr ^2fl^ oltH^ efl^l $ *R V ^ efl^l ^ ^ ^*V£ 

<50> ^ £ 3a# ^Ss}^, X\% t4<%*\ ■& Aj-g-^Hf- *IM SJ 3 <0s(IN)7> 

HVIC( 110)3. <a^^c^3£, IGBT( 130)^1 ^1^-(I C )1- ^7}-&}x] ojs}. ^ sfl^ 

<3 t3^ a]^ t 4 A>o]ofl t}-oj^:=(162) ^ ^^-71(163)^1 = ^ 

^(IpwH 3*fl ^*Rr ^ o}sfl HVIC(llO)^ M(s)«fl^l "II -f €- ^Aj-Aj-Hfl 

<5i> cf-g-ofl i 3bi- ; t 6^Ai ^.H -tf-g-isRr ^11 <=H -tlJ: 

(IN)7> HVIC(110)S <y ^ 51 , IGBT(130)2] 2|*iEi ^=-(i c )^ ufl-f o. S 

^7}- cfAl ^7>th=k ^ efl^l £r o]^ luliBE^ S^sHH HVIC(llO) ^ 

«-0] 7l^ t}o] O^^oj 7JSio\} o^fl t^Kf <£3^ SX^. ^-7) 

^ STi^l ^3-A^ ^SiB^ (154)^1 HHf€- -§^1 91^. 

S^^M, HVIC(llO)^ ^ ^>l-(b, S) A>Ol^ 33 yj-^ tfol o_c # ^ 

sfl *s J1) ol £=f-ofl o]*}] IGBT-C 130)7]- ^ £ ^o]cf. 

<52> o]^ ^-o] HVIC(110H1 ^*fl iiAl-o] IGBT(130)7> i^^s]^ <y^E| s]3°fl &<H 

A~l 2fl^l £ ^Aj-om 5fl^ <^ nfl O. ^x^o] 3}^ - clef. Efl *] ^ ^Aj-o] 

M- efl^l ^ ^ A o Vo l 5]^, I GBT( 130)^1 %-^o] 3} #3.0 3. o^o^i ^ s) 

^, <?ltHEi 7)^-g; ^tflS ^ ^O.^, AjT^H^ 0]^b\ 41^.1- 
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^ ^ 91^ :n€# ^3 £l*fl »Mm7> ^Slfe if-*Rr <y*13 

^ S *)-§-] 

^W<^ #^A]7l^ i^^J ^7>; ^-71 MS] TiHH #7}S ^-7] 711 o]E *fl<H 

^^^171^ 5lS; ^"71 Jl^ ^ S1S.7> ^>7l 711 olS »H ^» ^ V 

^*V£^- ^ *1H A Jlt A o v 7l Ji^i<y- ^3 31SS °J^*Rr ^Hf-e-i; #7l _n*i<y- 
slssl ji^^ <3<*M] oflui^i- ^Sfl^r ^-B^H^ ^ ^"71 i*l<y- ^3 sjs ^ 

^-71 i7>^ ^ C^} AVOH1 afl^SH A 0 V 7 | ji^cj- ^3 SlS^ JL#<y-# 7^\^ 

% ^-^i7i^ <ysm^ ^ ^wi*>^ ^-^^-s 

<55> # 7 | ^ff- <^ *13H1 ^7>7V <?i^5lJl ( #^#oll 6|) p] ^ 

7> TflolH H^^l^o] #6\ ^eJ^^l}. 

<56> ol ^-f ^-71 ^31^^ ^ ^71 Jl^i o g- SlS.^ ^ <g 7)1 °1H w} 0 ]^ 

^liE^ d\)v]B\ ^-7> Aj-olofl yfl*!^ ^ol U>^^-Cf. 
<57> ^-7] «eae^ S)S^r, ^3-71 ^I^S. ^BiS^ 7-1^71; oj] ^ 

^- ^7.>7V ^iB^ 7-l%1-7Hl 3]^S ^^al 7fl4i= ^}^r ^-71 ^-H^H^ 7-1^-71 
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<58> # 7 j oj^ol^ €^r, ^f7|t 5L^*Rf *M}. 

<59> a o V 7 ] ojs)^ ^ ( ^^-7] ^ #7) Z\^7)<% ^^S. <?1^€ CMS.JE.S- £ ^ 

^£ 5M. 

<60> O] o. ^. 7 | tM-fi-S.^, ofl^jc ^>7> #7l ^ ^ di*}^ ?fl^H- ^7>7> 

^S^aL ffl^JEL #7>7} ^-71 ±.7}o\] o^^c^L B fl^^ ^ olcf. 

<61> # 7 | ^31]^^ *>i43l ^^-71 «4, ^-71 afll 7] i%7} ^ *$^sL <&&£\&A\ # 

<62> O) 7$°- a o V 7 ] Cfol^c^ ; ofl^c #7)-7> #7] ^ ^ ^7>Sf <g^£]jl 7fl^= ^-7>7> 

<%7] A}2 *\^7}^ l§-n ^7] JL#<# ^ 5]^.^ ^<J^jl j^jr. t£ 7 }71- %7] + o)^ ^7>ofl 

<63> o]^> ^ «- %V S ^o^ ^ B}^^ ^Al^# ^-4*1 ^^^ 7 ]^ ^ zl 

<64> IE 4^ t^^) nq-s. o]^e] s\g_M. ul-Efifl Ji^ ilS.£olcf. ZL^Jl £ 5tt S. 4^ 

€3 ^ 7 >^i ^ s.7> *| t+Ej-ifl Solcf. 
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<65> ^ 41- %i-S3r>^, IGBT(430)^ 7]}o)^ ^H^. z]g ^%>7](431) 

♦ -f-sfl HVIC(410)^ #^ #7r(o')7> ^Tj^i}. IGBT(430)^ ^3)E] #*H|fe ^ 
^Ofo)* ^^lfe 7^*1^(470)7} ^^^cf. IGBT(430)^ ofln]El ^Hl^r -f <*} ^ 
El (464)7} <£7j^c}. IGBT(430)^ ©(Me] #7}^- ^Beflo] °1<=1 Ei (461) , 4°1 -2-^(462) ^ ^ 
Bl 7Rl-7l(463)sKE ^*}3-°S. ^13. ^^^4. iBeflo] ^E|(461), 4°1 -2-^(462) ^ 
7^71(463)2} Jf*} ^1^E|(464)^ ^rSL <£^. #7*}°]^. 5&t} IGBT(430)^ <*\}v}&\ 

^7>^ ^a}^ ^(440)^: -f-Sfl HVICC410) ^ t-B^S^ s]S2}£ <£^t}. 

<66> HVIC(llO)^ ^ 7fl^ #*l"I-(in\ c 1 )^- 5L^}t}. ^>(in')# ^Hfe ^ 

H1-^(420)S.^-E^ *1H oia aijl(in)7> oja ^>( c ')» 

(451)5.^ ^^-(V C c)°l ^€4- M-El-vfl^l^ ^aM^, HVICC410) 

^ efllS BSfl^l^Ei, HE] 7^ ^ a^jj] -oi yfl^l^cf. gflig ^ 

H^xl^E^ *}-g-# #*fl <^ ^*Kin')i^fEi <y^5l^ *)H °m *\3L(Wm 

BLE^ ^0.3. ^i^fl^q-. *fl°l <^ #^£r HE] 7^ ^^Kgr 

^l^s] *>7j- 6)1^1 (falling edge) Jf^-fr Sa^M ^ -ilJl7} <y *fl7}*l a] Si -fr*H^ 

IGBT(430)S1 TllolB ^>ofl <y^t}. 
<67> HVIC(410)^ ^BiH^ (bootstrap) S)S£} ^^^^cfl, s]3^r 

2)^5. 713)1^(451), -^H^B^ 7^171(452), -^Bl^Bl^ ^^^.= (453) ^ ^-Bii 

?] 3fl a] e]( 454) ♦ B^*}^ ^^t^. ^2flAlEi(451)fe, ^t!: «}£} ^-o] ( ^^o. 

3-^ HVIC(410)2] 27>^ ^ JfE^Bi^ 7l ^ ^1 Ei( 454H1 °im*]» ^^fl§cf. ^ea 

7-1^-71(452)^ HVIC(410)S1 2?\^ ^Bl^Bl^ 7l sfl a1 eK454)S1 ^^§r H o V 
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*1«H 2%\^ A^y ^-g^l tfltl: ^^m^. rliH^ ^ol^.= (453)^ 

IGBT(430)7> ifl^ ^-Efl^ nfl -Il^i < y-^-S--?-Bi HVIC(410) ^ 7-1*1°]- i*}^ JiLtl^. 

ZL^JL -t-H^H^ ^3flAlEi(454)^ HVIC(410)^ 2*}# «^^# t^V^, HVIC(410)^ # 

IGBT(430)^ HVICC410) «fl*l€ ^1(440)^: HVIC(410)3l 

Efl^l ^ ^ efl^l ^ ^ €^ ^^l?l7l W o] i|(440)£r ^<H-£ 

*VM-^ H cfol^s. ^5L $X^. ^ 5. 5*11 £ 

°1, Us^i H(440)3] ^ ^BflSAi A ^Efl, B ^Hfl, C ^Hfl, D ^Efl ^ £ ^H^o. 
3. M-Efifl^cf. a ^Efls] , *n v 3KR E (H))* £^ (431a)^S 

<H*l B ^EflS] tJ^-, ^*J-^( Re(h) )o. ^^-7l(431b)^ i}°1.2.£.(432b)7> 

US <£^=I 5Hr£f. °H cf^l^.= (432b)^ ofli^E. ^Vfe IGBT(430)^1 °fl n l ^1 # 

*}» W^-, 711 i-E. #7Rr HVIC(410)# Wi^- tifl^mcf. C^Hfl^^-f^B^Bfl^ -fi-A} 

^*J-Sr(R E (H))-i- ^ 7-1 %V7l (431c )^ 4°l-$-^(432c)7l- ^» 
cfol o_c ( 4 32c )^ ofl^tr c]-x>^ HVIC(410)# ^}J1, #7}^ IGBT(430)^ <*fl E-i #7} 

» afl^l^rf^ s>o]7> D *§b«3 7^, cfo] o.JE(432d)2}- 7^j-^(R s )l- 

*11M (433d) 71- z\H5L <£^.s\3-, t\-X\ cH-$_c(432d)Sl- *11M (433d)7> 7^J-^(R E(H) ) 
^ ^tt ^%>7l(431d)^- ^21 5^4. °H ^H-^ (432d)°-) ^JE. ^7}^ 

IGBT(430)2l ollnlEi ^-7># ^>JL, 7fl^IL ^7>^ ^%1-7l(433d)«- ^KE^- «fl^m4. E ^ 
31^ ^-f , D ^EflS}- -^-AV^Tll 4 0 l-2-H.(432e)2}- ^SKRs)* 7^71 (433e)7> <S 

%S\JL, cfA] ^°l^(432e)^- 7i*J-7l(433e)7l- ^^^(Rech))* ^^7l (431e)^ 
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^* ^1^, t\°)SLEL(432e)2] °l|icH #7}-^- *HM(433e)-i- U=*fl y ti*l^ ^fliJEL 
#7>^- IGBT(430)^ ^*}« «I)*l€i=h 

<69> c^ofl o]^ ^ oj^^ >i(440)^ 7 }-*l ^Bfll-^ oio^ i^^l ^a]^ 

7^4 ^^H 1 .2-^1^ ^7> ^*}# ^-cf. ^ A 7^-f , £ 

^7> ^HHRon.eq)^ ^ ^ = *1 3 ^\ *l*(Roff >eq )4 *>^H5. *13M (431a)Sl 

^*«KRe( H ))°1 B ^Efl^ ^ o. - 7> ^(r^ eq )^ oo]^m, A 

^A]^ - 7> ^^(Roff.eq)^ ^n V 7l(431b)^ ^%V^( Re(h) )o1 . C ^Eflo] ^-f ^ ^ ^ 

a]o] ^^-(R on eq )o. ^%> 7 l(431c)^ ^*J-^(R E(H) )oi ^o^l <2.sc Ajo^ - 7> 7 ^J- 

(Roff.eq)^ 0^1 D ^Eflo^ ^ c. f ^o^l ^ A] ^ = 7> ^ *J-(R on eq )^- -&7fljjL 

Q ^•% 1 "7l(431d)^ Z\ ^7} (433d) ^ ^<?1 ^3KR E(H) // RsH 3^, .2.5. ^ ^-7} 

^*oHRoff,eq)^r ^^7](431d)Sl 7i%V^(R E(H) )ol ^cf. E ^o_ > ^ % l A] ^ 

^*oHR on ,eq)^ ^%>7l(431e)^ *iW(R E(H ))°l ^JI, .2-H. A] o] = 7 |. T^K^f f , eq )^ 

^1 #7flS 7i%>7l(431e)^ 7]%l-7](433e)^ ^ 7^^(r e(h) // Rs )o] £tf. 

<70> o>Eflcq K ol^oj^ ^(440)^ <*| 7}*) ^ Efl Ji-Aj u|-B)-vfl ^oltf. 

<71> [£. 1] 





-1 o 


£r dv/dt ^1<H 


SL5. dv/dt ^1<>1 




A 


A 


A 


A 


B 


X 


O 


O 


C 


o 


X 


X 


D 


O 


O 


O 


E 


O 


O 


O 
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<73> s. <£ ^ $1^°}, AAQ cfi ^ol*V s-^o. 7 >^^ i o)cHl 4^ o j2] 

^1(440)^ ^Bfl* ^*>fe Jl? ^=M*}°> tb^. ^fl^M B 

^Efl ^ C ^Efl^ o^O^ -1(440)^ ^-f £} fj ^.n A ]ofl Z)-^ ^7> *)3J- 

(Ron.eq Rof f ,eq)^ #^=K °1 i^o 1 ^°\] 

€ ^ 91^. °]QS= cfl^lS A ^Bfl, D ^Bfl ^ E ^Efl^r ^ ^iKRon.eq)^ 

€ ^.HAl^ - 7 > ^^(Roff.eq)* 5L^ °] # A ^Hfl^ 7}^V 7>*1 ^ , 

D ^Efl ^ E ^tfl^^l, oi ^Efll-^ =-^3°! #7} ^&*\) ^ ^ ^ H ^ 

^H^H ol^Ei (46lHH^ #*}<2]- _2.^A|<i] ;£ff- SRV A] ^^71- &7l Ufl 

^14. Efl^l ^ ^#£r, s]^ ^TflSRrEll ^^^1, ^tfl ^ff- eflHH, ^ 

014. oj-^ ol^oflA^ ^(440)^1 2fl^j ^o] <^?j\S\^ ^ 

<75> £ 6^ £ 4^] S^oflA) ^ 7\}o)^ Ufol^E} B^^1^7> € ^ 

<76> £ eofl t3>^ :£o] ( IGBT(430)7} ei ^.^ rcj-ej. HVIC(410)sf ^^S)^ 

VcJE.( S ')5f ^=(d') Aj-olofl^ ^jolB 3)^ ^%H431)3|- H SLS. ^7} *\^<LS- Z\ x£ 
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+ ^(440)°1 ZI ^Hl^ IGBT(430)£] 71MHS]- ofln]E^ A}o]o] o] 7 } 

^ < y-(V GE )ol ^^O.SAi <?l^^Cf. o]<2]- =- 7 > 3\sL^o\)*\ ^(b')oflA^ ^j. 

#<y-(V B )£- 154 £^t}. 

<77> 2] V B =V RE(H) +V BS -Vr,inst 

<78> a) 7 ]A\ V RE(H )^ °j5X]oii H(430HH #*]■£] ^^lcf. 

<79> <#7) ^(Vr.inst)^ ^B3H 91^(461), nfo] 0.:= ( 462 ) ^ (463)^] 

9l7\$\^ 1M°1. 4^1 d >2fl^ S.^^. 

<80> = = dI FW 

^ ^ 2] ^ r > inst ^R,shunt"*"^D2"*"^stray I FW ^shiint" 1 " ^ D2 _t ~L stray ^ 

<81> c^H V R;Shunt ^r ^%V7l(463)Sl ^^ofl o^S]^ ^^Jl, V D2 ^ 4^1 -2.1= (462) 

<#£H1 °J7}5^ ^i^l^, ZL^Jl V stray ^r ^JL^H <y^Bl(461) <£^cHl °J7>£]^ #^14. 
n^A-] oj^^ ^(440)^ ^^Hl o]7>£]^ ^ SLZ. ^ ^>^(V Roff( e a )^ ^ 

«M 3^ ^] SM^cf. 

<83> ^ t 5L#<&^ IGBT(430)7> ^ i£sl^, cj-<>l iLE= (462)1- E.?)^ SHH I fw) 

°\) 2]*fl #71 22]- ^ #<y-(V rjinst H t^}^, Jn = (b'^H € 

# ^-*>7|- ^vm. °1 ^<y- 7j-§>^ ^-7] 3*^1 14B|M1 ^ ^.h -§-7} 

^^(VRoff.eq)^ S- 7<HH oy- - ol^ol ; *13 tH^I t2^m rBiBl 

^1^.^(453)^ t4ol^.c ( 4 6 2)7]- £ ^ Aj-E]]7l- ££t!- ^(V,- ( inst H 0<>l7l n]]^ 
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oil ^71 2 ^ 3-^ t 2 ol^icHl ^7 r ^^(Roff,^)^- 2fl^l 

<84> ^^1^- $n it 7^ -f-7> cQtHEi J^o) ^H3* ^SRr #2] 

dv/dt* -H^^ IGBT(430)51 ^^l ^ 3hfc5^, 

HVIC(410)^ 7]^ T^Al^S. ^-X\6\] - 7 > a^-g- ^§-*fl ^^^Cf. ^tfl^O.^. ^Hfl^ oltH 

Ei Soil ul<5H ^7>^ ^7> ^o] (transit ion) #.£■!■ dv/dt *H<H» 7>^*>7fl 

HVIC(410)3r ^(s'HH afl^ka dv/dt ^3* ^"71 nfl-g-ofl, dv / d t *1H^ HVICC410) 

<85> £ 8 £r £ 4^1 <ytHEi 3j3>IM S7l ^ ^-fr Uj-Efxfl Ji°l SjSJE 

<86> £ 8 o)l £Als] ^-o] ) Jl^o]-^. IGBT(Gl)2l £ 4<^1 ^ ^^^V^. 

nJ-SM Jl^^ IGBT(Gl)^ TflolH^ HVICC810H ^*fl ^H^cf. £ 4<*flfe M-Ej-ifl*] 
*i*l<?Hf IGBT(G2)^1 TflolH^ ^ IC(820H ^s^, ICC820H1 ^afl ^H^. i 

— ^7> ^^■5J:(R offi e q )-i- ^3X1^^ €(840)-gr ^SiB| 2:71 2.= ofl °§ 

^ ^^lcf. ol^ ^ ^0.3. 3*1 tb ^ol, a]^* IGBT(G2)7 r € ^€ 

?1^^EK854)7> IE ^7} ^^(Roff.eq)^ ^tgi >I(840)-g- #«fl ##5}7l nfl^c] 

i=k °1 ^ IGBT(Gl)^ TflolE-oflclE^ ^<y-(V GE )^ ^71 ^7d^ AA °>2fl^ *r*W 4 



<87> 



R 



off.eq 



r^-^i , VGE= p + r (V C c-V DBS -V G2 )-V hvic>diod e 

<88> 5 ] VGEZV Th min 
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<89> o^7H V DBS ^ tH^B^ ^010.^(853)^ £« 0 1-^ #oj- ^j-^oIjl, v G2 ^ 

IGBT(G2)£] #oJ- 7 0 Vg;>^0)^ ( zls^J! V hviC;diode ^ HVIC(810)^ iflJf v)$dH*\4\ ^ 

oo> uyqh iGBT(Gl)^ 7tiolH-«11*lBi ^(VGEH Ji^^ IGBT(Gl)^ ^ ^*>*1 

^.^U) IGBT(G1)tt Q -8: nfl-f X\#o]i± s^nl ^B~lMKshoot -through) 

<£tf. tcj-s^ ZL^i^ IGBT(Gl)^ ?IMH-*1Mb] ^(Vge)^ IGBT(Gl)^ ^ 

<9i> ^ JfB^B^ ^ sfl a] ^3i)]Al^i(854)^ o>sfl^ ^*vai 6 g| 7<Hl £|sfl ^ 

3€ ^ Si^r. 



<92> 



, , QbsE2Q s+ lQ -' maX +Qls+ if^ 



<93> 2Q BS 

Pi Sx — — 

7] Bst XV 

<94> o} 7 )^ Q g i=. 5L#<&^ IGBT(Gl)^ TflojH M-^LflZL, iQBS.max^ HVIC(Gl)^ ^ tfl 

3*1 ^(Quiescent current)* M-^Jl, I CB s,lk^ ^H^H^ TlsflAjE^ ^ ^i^-^-g: 
v+Ejoflai, QIstt ^£1^- eflU £^ ^HM*}, =L^JL AV^ V BS ^ 31" # 0 *h£- 

<95> ^ofl c^s. oit^Ei $13-^ ^ ^^rl-^ 4$) 33^: iSCE 4^ 440 HI 

IGBT(430)7]- 51^, ^eaeejj 7^^(454)^ IGBT(430)^ ?fl o] e _ofl *} 7l3flA]£}^ 

I" #^^l?I^f. H £r ^-°H| -^7> ^^Ml^ ^Sfl^l 8<Hl 
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44^£ 44 ^o], 2)cfl oflu-l*]j|L-*jLEi oio]^ + oXj L< r±X\ t])o]^ ^ *KK431) 

^ ^oji ^(440)3 ^-7} ^^^(R E ( H ))°11 3*H 4¥ol*14. 

<96> R xCee — 

<97> o^H t ^ 3R t Cge°l-II, Rtfe R g 4 R E(H )^ , ^JI f sw fe ^fl^J ^4^°14. 

<98> JL^<y-^ IGBT(430)°1 € lEsl^, IGBT(430)i| 7fl°lH ^€4 t-B^H^ 

71^13(454)4 ^^o] ^Ajofl ol=ol^lcf. rrj-^i IGBT(430)4 ^ iL = A] , ^<£\^ ^4^ofl 
<23l€ °j3X]Di^ >t(440)4 ^-7> 4%HH4 43 ^^(P RE(H)>off )4 ^BiE^ *nK452) 
*IM4 43 ^S.^(P RBS)0 ff)^ 4"4" °>2fl^ 9 ^ 104 44*i *r 5U4. 

<99> t ff v 2 

- * , - r RE(H),off sw /\ t> at 

[^^VXj 9] ^ R E(H ) 



<100> 



10 ] ^ RBS - off 2CR BS +R E(H) 

<ioi> <^7lAi t fe 3R t Cbs°1^, R t ^ Rbs^ Rech)^ 

<io2> ^ 7 > ^ ^ ^-B iE^ *1^<*fH4 UK-] 42)14 ^4 11 

^44 12^ 44^ ^ ^14. 

<103> [^T^h^l 11] ^ > RE(H) = I > RE(HXon" , "l > RE(H),off 
<104> [^-gVXj J2] I> RBS =I> RBS,off 

* aefl£tf #2^4 ^^S>7lS *14. ^l^?i-a- ^*Rr ^l^Ei 

3 5.3.4, ^y}^ o_5L ^4^1 ^4^ €■ ^4 #ff-« -S^Rr -§--8- -&4°14. 
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-§-§- ^°HH *}-%rS\^ 5\3.B\ <$*\t&* i&(440)£r £ 5^ ^ Efl B« ^-g-*]- 

^3 DC-^£L *I<£(V DC )£r 200-450V°lJl, ^2flAlE^|(451)<Hl £]«T| ^Sl^r #<iKVcc)£r 13-18V 
^ — ^% v ^:(Rshunt, m ax)-& 6.8mG°lul f ^*v^ 2]cfl Jf*} #-fHr 30A°M, 
^^(F sw )^ 3kHZol4. A}-g-s} IGBT^ 7^£|o^i 600V/10A^ 
<ioe> £ 9a tfl^l E 9c - ; £ ^ ^eflo^ oi^s-i s^a^ Aj^efl sj . 2l . DllE ^ 1 . (VDCi VcC( Ic) 

^ £sHl HVIC(llO)^ ^<a-(V B ) ^ IGBT(130)^ ^^-(i c )1- u^ifl iL<$] a] 

<io?> ^ s, gaoflA^ jjLjr -910a", "910b" ^ "910c" ^ ^(Vdc) 0 ! AA 200, 

300 ^ 400V?1 ^-f^A^ HVIC(llO)^ t&A ^^(Vb)-!: M^W. %S. ^3. "920a", "920b" 
^ "920c"tt DC-^S ^^(Vdc) 0 ! ^ 200, 300 ^ 400V<?I ^-f^H^I IGBT( 130)^1 ^A^] ^ 
^-(I C )» ^Bf-flcf. £ 9a<*fl JEa]^ Hj-sq. ^ol f ^^(Vdc) 0 1 ^ ^ ^-f 

HVIC(llO)^ ^^(Vb), ^ ^=(bHH^ A^ Q ] 7}$- A^r ^ 

(910a), ^ff- Al^Vo] 7 R> *fl£.olcf. 

<ios> cfo.ofl E 9b^l^, JfJ: "930a", "930b" ^ "930c"^ ^^(151) « 0 V ^ ^(Vcc) 

ol AA 13, 15 ^ 18V<y HVIC(llO)^ ^^(Vb)* %2i ^SL " 

940a", "940b" ^ "940c" ^ ^^a!e-](151) « 0 >^ ^ °1 AA 13, 15 ^ 18V°1 ^-f^H^) 

IGBT(130)^ ^J\B\ ^(i c )^- M-Ef^luf. £ 9b°11 ti>sf ^-o] f ^2)1^(151) ^ ^ 
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^(Vcc) 0 ! 7R> ^ 13VS1 HVIC(llO)^ ^<a-(V B ), ^ ^(b'HH^ 7 ^\^ 

o] 7}^ ^ <g ^ ^uf(930 a ). 

<109> cf^-ofl £ 9c°lH, #S J: "950a", "950b" ^ "950c"^ IGBT(130)£] #fKl c )7> 

zj-z* 5, 15 £ 30A<?1 ^-fofl^^ HVIC(llO)^ #7} ^°J-(V B )^- ^^flcf. «.jr "960a", 

"960b" f? "960c" ^ IGBT(130)^ ^sJjEi ^(I c )7> zj-zj- 5, 15 ^ 30A<?1 ^-^MH^I 
IGBT(130)^ ^KI C ) 43* M-Bf^cf. £ 9c«fl £o], 7 RV -g- 30A£) ^ 

^ ^i^-(I c ) S?i(960c)^ <>H1 7R> €■ ^<y-(V B )(950cHH 2fl*l ^^xr 

31, °l^r HH>^. ^ a]-^ ^ o^fl ^-ff-^o} ^ 7 }*>7l nfl^-ojc}. 

<no> cf^ofl £ 9d°lH, %3=. ^-Jl "970"£- #<y-(V DC :H 200V°lJl, 7^^(151) 

# ^^-(V C c)°l 13V<y 7}# <i*H& A <NHH3 HVIC(110)5l #74 ^<y-(V B )* 4^4. 
-^J: "980a"£r ^<a-(V DC )°l 200V^J1, 7] (151) y cM ^ o a-(V CC ) 0 l 13V<?1 7># 1 

oV^. ^-HfloflA^ HVIC(llO)^ *)H <^ ^IJL(IN)* M-E)-^4. ZLE]ZL %2i ^3L "980b"^r 

^<y-(V DC H 200V°U, 7^^(151) ^^(Vcc) 0 l 13V^1 7RV #Efl<HH 

3 IGBT(130)^ 2}BJ!Ei ^^-(I c )# M-Efvflcf. £ 9d<^H ^ Sl^o) > 33 ^o] lOA^cf 
4^ e 13AS] ^ ^]}^o\)*] sfl^l -&ol &°.^ ( ojnfl ^<a-(V B )^r tflef -8V7> 

<m> £ 10a £ 10c ^ £5^1 BlHljS] ^o] ai-g-s} ^o\] ^ o)v]t] s\ 

Sl^i, T-BiB^ 7-l%K452)^ t^Mes) ^eii ^8(440)2} f-7> ^n^(R E (H))°l ^ 
S. 4^ -tf^HH^] IGBT(430)£] 2|*]Ei *IfKl c ) ^sHl HVIC(410)£j ^(Vb) ^ 

IGBT(430)^1 ^e^ ^=-(i c )^- ufEfifl ^.o] A]s 3l-^£l-olcf. 
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<H2> ^ 10a^ T-HiE^ ^*oH452)^ ^%V^(r bs ) ^ o^3X]oi^ ^3(440)^ -§-7> 

(Re(H))°1 ^ 75£ ^ 30£9l ^-^H , ¥-5. "1010a", "1010b" ^ "1010c"^ IGBT(430) 

2) ^^-(I C )7l- z}-z]- 5, 15 ^ 30A^1 HVIC(410)^ #<y-(V B )-g- M-Ef\flcf 

. %Sl Jl "1020a", "1020b" ^ "1020c"^ IGBT(430)^ ^A^] ^fKlc)7> z|z]- 5, 15 

^ 30A<d ^^MH^l IGBT(430)£] *lff-(I c ) M-e^e}-. 

<113> v±^o\] 5L lOb^r -^B^S^ *i*cK 452)^ *n v &(R B s) ^ ^cl^ i£(440)2] 

^(%H))°1 ^ 100Q ^ 40&<?1 #S Jfs "1030a", "1030b" ^ "1030c"^ 

IGBT(430)£] ^3 *1^-(I C )7> z}-z}- 5> 15 ^ 30 A<y ^-f^H^l HVIC(410)^ ^<y-(V B )* 
M-El-Mlcf. «. ^ "1040a", "1040b" ^ "1040c"-b IGBT(430)£} #ir(I c )7} z]- 

z* 5, 15 ^ 30A*1 ^^H^l IGBT(430)£] €*]Ei ^^-(I c ) ^s}--!- M-e}-^. 

<H4> 51 IOctt -r-B^B^ ^ %K 452)2} ^%>^(R BS ) ^ ^o}^ ^1(440)^ ^7} 

^*J-^r(R E (H))°l A y A 125Q ^ 51£<?1 ^-?-°H, % V S ^Jl "1050a", "1050b" ^ "1050c"^ 
IGBT(430)2] z| 2 -J!E| ^(I c )7> zi-z^- 5, 15 ^ 30 A<y ^-f^H^ HVIC(410)2] ^(Vb)^: 
M-E^tf. ^ %S: ^-S. "1060a", "1060b" ^ "1060c"^ IGBT(430)2] ^Ei ^(l c )7} z)- 
z| 5, 15 ^ 30A^ ^<HH£} IGBT(430)2] #iHl c ) ^sj-* M-E^tf. 

<H5> 51 10a £ 10c^ ^-f 5.^ DC-^E1 ^(VdcH 200VolJl, ^3fl^lEi(451) ^ ^ 

0 *KVcc) 0 l 13V«?I 7R> -#3H^. £ 10a .£ 10c<Hl M-E}-^ , «H^^r S 

£°1MS. efl*l £ ^^ 7 > ^*>^1 18(440)2) ^7} ^n v ^(R E (H))°l tr^ 

°1 ^Efl^ 9c T^-e^ cfls^ i 5A o] ^s. ^o^^^ H-^fVcf^ ^-g; <£ ^ 01 
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S.t\. 7^ Lil7>B|ti. ^<y-ofl #-§-*Kr <y3X)cii >i(440)Sl ^7> <#chi ^sq^ €- 

*M *># ^ nfl-g-ofl lH3*Hfr «#°ll=k Z>^ ^ ^ 

4, S*lE)« ^> ^ 0 d-(V B )^- M^^r ^-2)^ €(440)^ -f-7> *H V SKR E (H))^ 

<116> £ ii a ifl*] £ Hc^r £ 5^ B ^Efl^ ol^c}^ ^o] ^-g-s] i^ofl rcj-s. o]^ E ^ 

3L<^H, cfa. ^2]- S^oflA^ IGBT(430)S1 ^J\B\ *HHI C ) £SH 4€- HVIC(410)£) # 

^^(Vb) ^ IGBT(430)^ 2is3jBj *HKI C )«- ^E}-vfl ^.ci a]Jt 2).^ £ ^olcf. 

<117> t£*\ £ Ha^r -40°C^ ^ ^S.^ ol ifl 5] 3. 7]%2] #Efl7> <^^-$l^ S^-§- 

H-eHM, %3i ^-S. "1110a", "1110b" 3l "lllOc"^ IGBT(430)S1 ^^-(I c )7> z]-z]- 5 ) 

15 3l 30A91 ^-M^ HVIC(410)^ ^<y-(V B )^r M-B^t}. %2i ^-S. "1120a", " 

1120b" 3l "1120c" ^ IGBT(430)£] ^UjEi ^^-(I c )7> AA 5 , 15 ^ 30A^1 ^<>1H<>) 
IGBT(430)51 ^(l c ) ^2}-!- M-E^th 

<118> cf^-ofl £ Hb^ -40°C3] ^ ^-^s]- o]ifl Sj^. 7l^^ ^-Efl 7 > STd^- 

q-E^iflnl, #S ^Jl "1130a", "1130b" 5? "1130c"fe IGBT(430)^| #^-(I c )7> AA 5, 

15 ^ SOA-y HVIC(410)£] ^7} ^-y-(V B )* ^^flcf. ^fjE. "1140a", " 

1140b" 31 "1140c"^ IGBT(430)^ ^^e| ^(l c )7\ AA 5, 15 3\ 30AS! ^-*MH^ 
IGBT(430)^ €^ ^(I c ) ^% M-B^^ficf. 

<119> £ llcfe 25 ^SL^ <*131 SIS. 7]%Si\ ^-Hfl7> o^^-ol^ ^.g. uj-Efufl^, ^ 

JfJL "1150a", "1150b" ^ "1150c"^ IGBT(430)^ ^a]E^ ^^-(I c )7]- 
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AA 5, 15 ^ 30A^1 ^-foflAi^ HVIC(410)^ #7} ^(Vb)^ M^VE^. 5E*V %2i " 
1160a", "1160b" S "1160c" IGBT(430)^ ^sJjEi ^^-(I c )7> zfz}- 5, 15 £J 30A°1 ^-*MH 
IGBT(430)^ #fl-(I c ) M-Ef^cf. 

<120> 5= Ha £ 11c ^ ^-f 2.-^ -^-e^e^ ^-^(452)^ ^*>^:(R BS ) ^ ^-^i ^ 

(440)^ ^-7} ^^(Re(h))°1 AA 75& U 30£<?1 3-t-°H, SEtt DO^il ^(VdcH 200V 
olZL, ?l2)HEi(451) «o v ^i ^^(Vcc) 0 ! i3V<y s. Ha vfl^l H llc^l M-Bl-VE w >^- 

^Ifr *r#^ 4^ transient timesH ^ ^£5] i£sj- ^ ©lafl a^s. 7l^ 

€3MI ^*fl cf=c]^lE, ^TrH efl ^(undershoot level &Tri=Hr 
<t S. libs] 3-^, <M SIS. efloic^o] o^^oi^ £ ii a sj ^-fofl tijsfl 

<121> £ 12a^ £ 12] ^Efl^l <?l^Ei IGBT(130)2] ^Ei-olH e^ $.<&(V ce ), # 

^-(I C ) ^ ^(E loss )^r M-E}ifl ^.01 Aljr 4^£ol4. zl^jl £ 12b^ £ 5^ B 

3)^ ■gs^i *&°] ^ofl 4^- 3^2] IGBT(430)£) ^ ^ E-] -ofl e] 

^<y-(v CE ), ^d c ) ^ ^(e 1oss )# m-e]-vii jioi B)-^ £ oi4. 

<122> £ I2a^ ^-f , ^-hae^ ^%V(i 52 )^ ^^(Rbs) ^ TflojH 3^ 7i*J-(R g H AA 

100Q ^ 51 a ^1 ^^-°}31, S. 12b^ ^-EAEefl *J3J.( 452) o] 7^ C V^(R BS ) ^ 

€(440)2] ^7} 7^V^(R E(H) )ol zvzj- 100Q £ 40Q<y 2.^- DC-^ 

3. ^ < a-(V DC )ol 300V^]J1 ( 7^^(151 Hfe 451) ^(Vcc) 0 ! 15V<y^ , 

^i^-(Ic)^ lOA^l ^-^ltr. £ 12a ^ £ 12b41 , ^ ^-f ^ &\ v) B\ 
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<123> 51 13a ^ 51 13b^ 51 1^ ^efl^ o]^Ei IGBT(130)S1 #fKl C )^ ^ 

<i24> 51 13a ^ 51 13b^1 34-, -t-H^H^] ^^-(152)^ ^^-^(R B s)°l 100 Q^lul, DC-U 

3. ^(VxH 300V^1zl, ^3flA]Ei(l51) « c V^i ^(VccH 15V«?1 ^>14. 51 13a<M, % 
Si ^-S. "1310a", "1320a", "1330a", "1340a" ^ "1350a"^ ^A^\ *HKlc)7> AA 5, 10, 15, 
20 ^ 30A<y IGBT(130)£] ^ ^ £] -ofl tj] b\ ^(Vce)* 4^\fi^. 51 13b°1M , 

^-Jl "1310b", "1320b", "1330b", "1340b" "1350b"^ ^^-(I c )7> 5, 10, 15, 20 

^ 30A<y ^-^H^ IGBT(130)^ ^e^ ^(i c ) u^^t).. 

<i25> £ i3a * £ 13b^l M-Ef«a u>^- ^s. efl ^oi - 7 ysq. ^ ^ dv /dt^ #7} 

*h^, *d^- ^ *1#51 #^£tHr ?A^r «£ ^ <&v±. ^-^r IGBT^ <a#3 

<y ^oi4. nj.^ ^ _£.sr ^^-^ofl ^)«|) o_wi ^og. efl ^oi ^7>s)ji; ofl ttj-e^- 

<126> 51 14a ^ 51 Ub^r 51 5^ B ^Eflo^ oj^o^ ^o] ^-g-S} .g. ^ofl 4^ 

si IGBT(430)^ ^eflE-1 #^-(I c )£l £SM ^ ^b\-6\]u)^ ^<a-(V CE ) £ ^3 *HHI C ) 

^5)-* 4^ M-^vfl iLO] A]^ sl-^c^olcl-. 

<127> 51 14a 31 51 14b^ ^-f , 5.^ ^-B^B^ ^^(452)^1 7^j-^(R BS ) ^ ^^^^ € 

(440)^1 ^7> ^j-sKRech)) 0 ! AA ioo& 40&°]:n. 1 DC-^a. ^<y-(v DC H 300Vo1^l, 7isflAi 
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El (451) y o v # ^^(Vcc) 0 ! 15V<y ^-fojcf. £ Ua^H, ¥-3L "1410a", "1420a", "1430a" 

, "1440a" ^ "1450a" ^ ^^-(I C )7> AA 5, 10, 15, 20 ^ 30A<?] ^-f<HH^ IGBT(430) 

21 ^^E-j-oflclBl ^^(Vce)^" M-^cK £ 14b<HH, %S -^Jl "1410b", "1420b", "1430b", 
"1440b" % "1450b"^ #ir(I c )7> AA 5, 10, 15, 20 ^ 30A^1 IGBT(430)2) 

<128> £ 14a ^ £ 14b<Hl ^-Ej-vfl w>sf ^-ol, 40Q2] ^(440)2) ^-7]- ^%>^(R E ( H ))o] 

i ifl(440)2] ^-7> ^^(R E(H ))^ oj-g-o] El o.h Al^oV dv/dt ^ di/dtl- ¥^3^-5. *fl 
<r S^cRr Jl:47> ^fl^Tr 2]^^. rtf^ ^ofl vltH &l 21^2) 7g 

<129> £ 15a ^ £ 15b^r J£ 5^ B ^Efl2] ^s]^ -go] ^-g-s} i^ofl 4^. s]^ 

2] IGBT(430)2] ^?flE-1 ^fKl c )£] i^sHj ^ ^ -2-5- ^ ^ dv/dt* zj-zj- M-bM 

<130> £ 15a ^ £ 15b^H, ^Ji. "1510a" ^ "1520a"^ ^(440)2] ^7} 7-]^-^ 

(Re(H))°1 091 ^-f, ^^£fl2] 73-f^. q-El-tflji, a. »i510b" ^ "1520a" 

^ ^-^<H1 tcf-^ ojtjjEi 5)^2] ^(440)^ ^7]- ^%>ij(:(R E (H)) 0 l 40£*1 ^-f* M- 

E^tf. 51 15a ^ 51 15b<Hl ^ ^ ^ <3<*j, oflTitfl 10A ^ 

3 *dff" VIM ^^H, WV^^] ^ o]^ 3^0} dv/dt 7> Dj € O.^ 

ofl El ^ dv/dt ^ di/dt«fl H e] 71^1 Tfl 
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<131> ol^-oflA^ 2- t^ofl ^ o}tf|Ei 300W^ 7>fe JL^^ -g-^ ^AEJ 

°fl 3-§-*Rr 3-f<M3 <^e] ^n^g. ^^a] ^^*> 7 )S JL^ -g-^ 

^ ^-*| fi -£r^ ^^R 1 dv/dt ^ EMI» ^*fl cf^-o^o) ^J-cf. sfl^ ^Vo] ^ 

^ #fHl 1H9S}*1 #°.J=L3., ^-g-oflofl^S] ^Jl ^Tfl JI3} Cfl^ dv/dt 

aflo^ ^ - o]<4 o__g. «.o>oflA^ Af-g-S]^ OltilE^ 3|5.<2] <$3)X£+ iS(440)£- £ 

-MS. -B-Al-tV ^7}- M-EH+^Hr ?J£r ^ Tfl cfl^ 4 s 5J°1^. -§-g- A>-g-^ 

-g^l E^* ^ °m DC-^EL ^^(Vdc)^: 200-400V°l:a, 71 sfl a] e^ (451)^1 sl«J) *#sqfe- 

^°« v (Vcc)^ 13-15Volol, ^tfl ^ ^^"^(Rshunt.max)^ 200m£2°lJI > ^ tfl ^f>\ 

4A°H, Z1E|J7 ^fl^J ^s|.^( Fsw )^ lSkHZolcf. A}-g-^ IGBT^r JL^^cl^M 3A^ ^ 

<i32> c 16a ^ £ 5^ c ^Efl^ ^sq^ -go] aj-g.^ a. ^6\] 4s. ola^Ei ^ 

dv/dt *1H7} nHSl IGBT(430)^ ^J\B\-6\}xi}^\ ^«a-(V CE ), ^(I C ) ^ 

^(Ei oss )* Ajjr Sj-^^olcf. ZLE]J1 £ 16b^ £ IS] ^Hfl^ ©lti^ 

^ dv/dt *1H7> ^<g^ nflo^ iGBT(130)^ ^Ei-oJHEi ^<y-(Vc E ), ^3 ^(I C ) 5? °fl 

^(E loss )# q-Eftfl JiOl Aljr ^£olcf. 
<133> £ 163^ 3 o. JjLE^Eig ^%V( 45 2)o] ^*J-^(R BS ), TflolB 2)3 ^%^(R g ) £ 

^ ^(440)^1 ^^^(Rech))^ ^4 51Q, 51Q % 20a^] ^-f^rf. £ I6b^ ^-f , ^> 

--S^ 152)^1 7n^(R BS ) ^ ^%KR g )ol ^ 51Q ^ 560&<?1 

^-^-oli^. zl^JL £ 16a ^ £ I6b^l^1, #S ^-S. "1610a" ^ "1610b"^ ^ ^] e^ -ofl e^ ^ 
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^(Vce)* M-^^H^l, %Sl ^-S. "1620a" £ "1620b"ir ^^-(I c )« 4^4. S 16a<i 

Wfsq- ^-o], M- i^ofl tcJ-S. oltt]Ei ^-f cfl^ 105yJ^ 

£ 16b<^l ^-ol ^sflo} 0]^ 3^0} ^ o. ^ 155l ,j^ c^m^j 

^53^. £ ^<*fl ^ ^Efl^ o]^Ei 3\3,°) ^-f^l «1 *H , 

-fr^rtr dv/dt 7)^r7)o\)5_ ^^}JL cfle}= 47% ^ El ^<^l ^ #4i-§:€- M-e)-OT. 

yVtgofl ECf^ 3S\3.$] ^-f, & ^Ajofl ^.Cf HH}-^ di/dt» M-Hf^^, HS]^ 

4^1 462)^1 ^ -Si ^-(reverse-recovery)^] ^«fl o> 7 ]^^ ^ s. (over current ) £ 2]-o>^l 
cf. £tr °1 ^HlS ^ ^ ^S(PWM) ^H^l jit} ^ 

£ 17a ^ H 17b^ £ 5S] C ^Efl^ <ys]igl^ ^-§-^1 ^<*fl 4^- 5)5. 

^ oj^oii ifi(440)2] ^7 r ^% v ^(Re(H)) 4^ ^ € ^ ^ 2i&°])*\2) 

IGBT(430)S] ^^E^-oHnlEi ^^(V CE ) ^ #fr(I C )«- ^ $-91 US. ^SL*] 

cf. zle]ji £ 18a ^ S lb^ S. 59] C ^Eflo} oj^tg^ ^o] ^^.^ ^ ^t^oi) ,4=. ©1b]e] 

5)3.2] ^s]^ H(440)^ ^7} ^^^(R E(H )) ^ ^ € £r 3fr S^HH^] 

IGBT(430)s] ^^JlE^-^^Ei ^l-y-(VcE) ^ ^3 ^^-(Ic)l- M-Ef^ i-?] ^ 

^. 

^7] £ 17a ^ £ 17b^, 3.^ lA^fe ^ £ ^ ^ 2:£*HH ^-fo]^, 
SJ^ DO^H. ^^(Vdc) 0 1 300VolJl, 7^^(451)011 £]*fl *#S?fe ^^(Vcc)^: 15Vol^. 
£ 173^1^1, #S ^-S "1710a", "1720a", "1730a", "1740a" ^ "1750a"^ "y^ol^i ^ 

(440)^ ^7> ^%>^(R E(H ))°1 ^ 0, 10, 20, 30 ^ 40&*1 ^S]e^-^o1e] 
(V CE )# ^Efi^H, v}&7}*\3, 5. 17b^l^, %^ "1710b", "1720b", "1730b", "1740b" % " 
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1750b"£ AA QA^^ -t(440)^l ^-7} *H V &(R E (H))°1 ^ 0, 10, 20, 30 ^ ^-f°fl 
gjsji^ *l^Ki c )# t+Ej-^ch a^l ^ 7 > ^3KR E (h))°1 091 ^^Hr ifi(440) 

* ^ ^Efl^l <^H^ ufE|-\H^-. 

£ 18a ^ £ 18b^, s.^- 3As}^r ^ ^ *iff- s^sHH 
^, ^^-(V DC )°1 300VO131, (451H1 ^*fl ^51^ ^^(Vcc)^ 

15Vcl^. £ 18a<>]H, Jf-SL "1810a", "1820a", "1830a", "1840a" ^ "1850a"fe AA °^A 

^ -€(440)S1 -§-7> ^^-^(R E (H))°1 ^4 0, 10, 20, 30 ^ 40£<>1 ^^E^-oflnl 
3 €°*KV CE )* AAA^, n>^-7l-^S. £ 18b^l^i , "1810b", "1820b", "1830b", " 

1840b" ^ "1850b"£ AA QA^^ €(440)^ ^-7} z\^&(R m) )°] ^ 0, 10, 20, 30 ^ 40 
a°J 3-f<*JM2] *HKi c )» AA^A. ^} ^7} ^n v ^(R E ( H ))°l o^l oj^ci 

^ ^1(440)* ^Hfl^ ^^Ei 5)5.1- AA^A. 

£ 17a ^ £ 17b^, £ 18a ^ £ 18b°11 AA^ AA , ^^^^ ^(440)^1 ^-7} 

^*J-^(R E (H))°1 ^7>^-ofl rcj-e} 2 kV//zs ol*}^ ^-^] dv/dt* H-E}-\fltf. 

IGBK430)* ^ ^ ^^A7}^} 9X°]A, € £r ^-fCE 17a ^ £ Y7b)7\ #tfl 

fe^r € £r 18a ^ £ 18b)ii^ d) ^ dv/dtl- ^r^^l?!^-. ^ °J 

-€(440)^1 -§-7}- ^n^(R E ( H ))* H A A^A^Q. ^ 

^ Sl*\ A, € di/dt 7}^7}o\]^ ^^1^1 o]^ ^(440)^1 ^7} A 

^^t(R E( H)) 0 l 7]) *\*&M.A 3-A &<>H 0 M, °H ^ € ^ ^ ^ *1<?! ^m°] 

^7\A7] n%r°]A. 
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<138> i 19a ^ £ 19b^r 5. 5^ C ^Hfl^ <ys]^^ *£o] 3-g-=] l^ofl n}-^. $\g_ 

2] °J-2Hai ^(440)2] ^7> ^^(R E(H )) &^°\] 4^- € ^ ^ dv/dt# A A 

<139> £ 19a ^ £ 19b<^H, <^ 0 1 300V°lJL, ^ jrfl a] b\ (451H £)*fl 

sl ^ ^^(Vcc)^ 15V^H, -&5L(T C )±: 25°Co]cf. £ 19a°lH , ^ "1910a" ^ " 

1910b"^ ^^Bi ^^-(I C )7V z]-4 ia * 3A<?] ^-folHcq 6\}xjx) ^-g- ^eHH, 4^:71-^3. 
£ 19b°fl^, -^JL "1920a" ^ "1920b"^ ^E] #-fT(I c )7> ^ 1A ^ 3A<?1 

dv/dt«- M-e}^. -£ 19a ^ £ 19b^l ^-e}-^ Qo) t ^(440)^) ^7}- 

^•^^(Rech)) 0 ! ^ lOQiH} ^ A>-g-s]^ ^-f f 7^ dv / dt 7i- q-El-^M- 

<r <« #<H, ^(440)2] ^*J-^(R E (h)) 0 1 20&°1 ^-f, 2.€- #fMl tfl 

*fl € £r dv/dt^ tflsf 2.5kV/^s7> 4gcf. 

<140> e] £.= ^-*M € ^5)^ ^^Rr Sttfls., € 

dv/dtl- ^^M^. *]-eM ^^HH H dv/dt^r EN I SW<4 IGBT 

<Wl> £ 20a ^ £ 20b^r £ 5^] B ^sflSl ^Js^i -go] ^-g-sl ^. ,4^ s]^ 

^ ^(440) Si -§-7> 7-H>3KR E(H) ) ^Sj-^l 4^ ^ ^ SLS. #ff- 2i&°\}*\2) 

IGBT(430)^ ^^(Vce) ^ £^-(I C )» AA M-^ifl li°l A]jr s^;eo| 

cf. =LB\3. £ 21a ^ S 21b^ £ 5^ B ^Efl^ olsjo]^ sgo] ^-g-s} ^ofl rcj-g. o]v] 
E~l 3^ <ys]oi^ ^(440)^ -^7> 7^V^(R E(H) ) ^s^ofl rcj-S. ^ ^s. ^^oflA^ 

IGBT(430)^ ^^E-l-oflnlEi ^<a-(V CE ) ^ ^^E] ^^-(I c )» AA ^ 
cf. £ 22a ^ £ 22b^ £ 5^ B ^ ^ ^o] ^^-^ -g- «v^o!) nfs. oI^b] 
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£ 20a ^ £ 20b^r, S.¥ IA^tt H S^HH 



^jg.*] oj^oi^ ^(440)^ ^7> ^n^(R E (H)) £sHl ^ € ^ <W*1 ^ £ dv/dt* 

ZV uj-Efxfl HO] ZLEflH^Cf. 

<142> 

^, DG-^a ##(VdcH 300VO1J1, ^2flAlE^(451)<^l ^*fl ^^(V CC )^ 

15Volcf. £. 20a^l^, % V S JfJ: "2010a", "2020a", "2030a" ^ "2040a"^ AA -fi 
(440)^1 ^=-7} 7i* 0 V^(R E(H) )ol z]-z| o, 20, 40 ^ 68£<=Q ^-^H^ ^Ei-ofl n] Ei ^<y-(V CE ) 
# M-^HH, ^>^>7l-^S £ 20b°lM, #S JfJ: "2010b", "2020b", "2030b" ^ "2040b" £ A A 
°j2l c di ^1(440)^ ^7> ^*J-^(R E (h))°1 0, 20, 40 ^ 68 0,91 ^<>1H^ ^Ei 

(I C )» ^ -§-7} 7n^(R E (H))°l 0<?] <$3\#^ H(440)* S.^\A 

^Hfl<t] ^E] ^E^t}. 

<143> t^ofl £ 21a ^ £ 21b^, 4A2}^ H £.5. ^ S^HH Efl^B^ ^-f 

°H, ^3 ^(VdcH 300VO1ZL, 7l3fiAlEK451)<^l ^*fl ^5]^ ^^(Vcc)^ 15V°1 

tf. £ 213^1^, if-S. "2110a", "2120a", "2130a" ^ "2140a"^ AA ^(440)^1 

^7> *n^(R E(H)) ol AA 0, 20, 40 ^ 680,91 ^ofl^ € ^ 3 -ofl n] ^ *m(V CE )* M-t} 
MM, ^V^V^S. £ 21b°lH, -t-^ "2110b", "2120b", "2130b" ^ "2140b"£ AA 91^^ 

i ^1(440)^ -^7> 7l^^:(R E(H) )o] zfz}- o, 20, 40 ^ 68£><>i ^^H^l ^^-(I c )l- 
^-7> 7^ 0 V^(R E(H) )o] 0 <y ^-f^r ^(440)^ ^fe ^2fl^ 

<144> cf-g-ofl £ 22a ^ H 22b<HH, ^ ^ *l o 0-(V D cH 300VolJX, 7i sfl a] e| (45lH ^ 

*fl ^(Vcc)^ 15V°M, %A -Sr£(T c )^ 25°C^cf. £. 22a<HH, ^ J=Ljr "2210a" 

% "2210b" #fKl 
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C )7> 1A 3\ 4A9J M-^tfl^, ^7^1 5. Z. 22b<HH, ^-Jl 

"2220a" ^ "2220b"^ ^3]e1 ^fKl C )7r 44 ia ^ 3A9J ^^H©) dv/dt* M-^^cf. 
<145> ^ £ 20a ^ £ 20b2f, £ 22a ^ £ 22b°11 5.*}$. £©1 ? iae}-^ \££ ^ = 

*}-?!- S#SH1 H(440)2] ^-%V3KR E(H) )£- dv/dt *IH«11 ^^-i- *tr4 

£ 4 1 5£i}. ^1 tfl^ 1.5kV///s ^>1*>21 dv/dt ^ ^1 -§--§- ^b^HH ^ 
SJMeHr ^ ^Tfl ^ $J*=r. cf^-6fl £ 21a 31 5. 2lb<*} 5.*]$. ^r^r t 4 a©| 
•8- %l iLH. ^-n- 2:£*HHfe tfllf 20& °}<#4\ ^7} ^^(R E(H ))-i- A}-g-S}^ € ^ 

dv/dt o.^-5r>cf^ ^.g. ^ oinf. 

(ground-short) fl*(M^- #^ ^^-7> &cj-. nej-^^.-^H 

<147> £ 23£r *r€r ©Itt^ 5^0) o.^. ^tfl ^xfl^o.S. 

51 5^ <§Efl A3 <y3t)i=i^ -1(440)* ^-%-*}JL nef^^-^H ^#©1 ^-©-ofl^o] 3 3. 

S. 23<M S. 4£f -§^tr JfJlir ^Utr M-Ef^r}. zl^jl £ 24a ^ 

£ 24b^r ZLE}£ JEL-^B Aj-ig-oflA^ ojsj A]Jr( IN )<4 ^Hjj E ^ ^s (Ic)4 o]^^ 

<W8> ^ s. 23*11 £A]^ ^ol, zz.e}-£j=-;kB ^©1 IH^'MS "A"S. ^-©1 

IGBT(430)S] oflulE^ ^©l^ -^Alofl oi^cJa ^(440) o| ^ ^>7> ZLej-^^ofl ^-si-^cj-. 
£ 24a^l £a]^ ^ ^-o] , o]^^^ -i(440)^ 7-]%l-^(R E(H) )ol O o] ^sflo] oj 
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^-f , i^S. b*!M^ Lll7>^ti. 7^M ^«fl di/dt7> ^*>JL, o] 

S <U*H IGBT(430)^ ^ i= 7]?1 ^oVofl sfl*l ^ ^^-ol ^^^-rf. ne]i} S. 24tHl S.*] 
£ h><4 Qo], oj^^^ 4(440)21 ^-7} ^% V ^(R E (H))°1 40Q°! ^ofl rej-s. oj^^ gj^ 
^ efl^l £ 1H^>*1 ^cf. € ^HAl^ ^tfl ^ efl^ ^ ^4- £¥ ti}^ 

M-El-U)-^, *lff Cfscf. 

JL31-] 

<149> -a^ofl^^ ^-O], .g. ^ofl o]^Ei ±L*k3.m 

IGBT^ >|1 olH *\]o] a] Jil- ^A]7l^ HVIC^l #^ ^>2f IGBT^I 6)|p1b) A>ol6fl oj^oi 

^ ^ tifl^Al^jo.^, HVIC^ <g #^ #*HH^ ^oj- ^>^# ^Al^lZL, ojofl nj-E). afl 
*1 £r «M 2fl^l ^ ^MH^ -jo}^ dv/dt XH ^-1- X| ^ ^ 

*H 7>^1 ^^o] 7>^^-^ #<3*M. 
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[$^* 1] 

^* M^- #^l7l^r ±.7}- 

^7} ^7} 9] TflojS ^7}S- ^7} TflojB ^IH ^ ^ *1 ?1 31*1^ ^ 

SIS; 

A oM 5l^<& ^ 2\S.7\ ^7} 711 °1B ^^^V^ *IH ^1^1- 

^■71 ji*l<y- ^3 Ji7i<?H=- <3^1 ^m^l« ^^fl^ THiSI sis; ^ 

^-71 JL#<$ S\S. ^ #7l +3}^ ±7-}9] ^ A |.ololl Wfl*l£H ^1 -HT^ ^ 

B]E-i s]S. 

2] 

^>7l i^^l ^ ^ofl ^EjjE) #71-7} <^<iS\j 1> o^julEi #7} 

3] 

oflnlEi #7} A\o)6)) yfl^S]^ ^ oltHEi 41^.. 
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4] 

; 

^-71 ^^4- ^!SS <?!^^ T-BiB^ ^*J-7i; 

°H^= #*}7> A oM ^-S^S ^ 7H V 7H1 3)^3. ^^5] jl ^-7>^ #7l 

^"71 JfB^B^ 4o] <i| 7fl #7}<2}- ^"71 51*{<# ^. ^7) ^ 

[3^* 5] 

*1U1H1 5U<H*1, 

[3^8" 6] 

^11%H1 5^*1, 
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